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(57) Each of two coupling members is formed in an 
abutting end face thereof with a recessed portion for 
accommodating a gasket and a retainer therein, and the 
recessed portion has a retainer holding hollow cylindri- 
cal portion formed centrally on a bottom surface thereof 
and provided on an end face thereof with an annular 
projection for clamping the gasket. The gasket com- 
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prises a small portion and a large portion having a 
greater outside diameter than the small portion. The 
retainer is attached to the cylindrical portion of the cou- 
pling member with which the gasket small portion is in 
contact. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to fluid couplings, and 
more particularly to a fluid coupling for use in fluid con- 
trol devices for manufacturing semiconductors, the fluid 
coupling being useful for interconnecting massf low con- 
trollers, on-off valves, and connecting blocks interposed 
between these devices. 

Fluid control devices for use in manufacturing sem- 
iconductors comprise a regulator such as massflow 
controller for controlling the rate of flow or a pressure 
regulator, and an on-off valve in combination with the 
regulator. It is known to connect the massflow controller 
to the on-off valve by a suitable connecting block as a 
preferred arrangement (see JP-A No. 326943/1996). 
FIG. 10 shows the construction of a fluid coupling 
included in the arrangement. 

With reference to FIG. 10, the fluid coupling com- 
prises a male coupling member 91 having an abutting 
end face formed with a hollow cylindrical fitting projec- 
tion 95, a female coupling member 92 having a fitting 
recessed portion 96 circular in cross section and formed 
in a fitting end face thereof, an annular gasket 93 inter- 
posed between the two coupling members 91, 92, and 
a retainer 94 for holding the outer periphery of the gas- 
ket 93 to hold the gasket 93 to the female coupling 
member 92. The projection 95 of the mole coupling 
member 91 is formed in its projecting end with a gasket 
accommodating annular cavity 100. The circular 
recessed portion 96 of the female coupling member 92 
has a retainer holding cylindrical portion 97 formed in its 
projecting end with a gasket accommodating annular 
cavity 101. The bottom surfaces of the caved portions 
100, 101 are formed with gasket clamping annular pro- 
jections 98, 99, respectively. 

Each of the coupling members 91, 92 may be a 
connecting block, massflow controller main body or a 
block joined to the on-off valve. One of these coupling 
members 91 , 92 is of the male type, and the other mem- 
ber is of the female type. The fitting projection 95 of the 
male coupling member 91 is fitted in the recessed por- 
tion 96 of the female coupling member 92, whereby the 
members 91 , 92 are prevented from shifting radially rel- 
ative to each other. The retainer 94, holding the gasket 
93, is attached to the cylindrical portion of the female 
coupling member 92 to ensure a sealing function. 

The conventional fluid coupling described includes 
two types of coupling members, i.e., male and:female. 
so that when these members are to be joined, each 
member needs to be identified to distinguish the orien- 
tation thereof for the joint. The joining procedure there- 
fore takes much time, while when the orientation of the 
joint is to be reversed, there arises a need to use addi- 
tional coupling members of reverse male-female rela- 
tionship. 

If the distinction between the male and female 



types is eliminated, the advantage of preventing radial 
displacement by the fitting engagement is no longer 
available, with the result that the female coupling mem- 
ber 92 becomes radially shiftable relative to the male 

5 coupling member 91 . In the case of the female coupling 
member 92 having the gasket-holding retainer 94 fitted 
around its cylindrical portion 97, the gasket clamping 
projection 99 thereof is unlikely to become radially dis- 
placed relative to the gasket 93, whereas with the male 

,o coupling member 91 to which the retainer 94 is not 
attached, the gasket clamping projection 98 thereof is 
liable to shift radially relative to the gasket 93. Conse- 
quently, this gives rise to the problem that the clamping 
projection 98 becomes released from the gasket end 

75 face to impair the seal. 

This type of fluid coupling further has the problem 
of permitting leakage of fluid when subjected to a bend- 
ing force. Additionally, for the coupling to be suitable to 
uses of which a very high degree of cleanliness is 

20 required as in manufacturing semiconductors, a prob- 
lem still remains to be solved as to what configuration is 
to be given to the gasket clamping annular projections. 

SUMMARY OF THE INVENTION 

25 

An object of the present invention is to eliminate the 
distinction between the male and female types of cou- 
pling members and to provide a fluid coupling which is 
prevented from impairment of the sealing function due 
30 to shifting or displacement. 

Another object of the invention to provide a fluid 
coupling which will not permit the leakage of fluid even 
if subjecting to a bending force. 

Still another object of the invention is to provide a 
35 fluid coupling having gasket clamping annular projec- 
tions of optimized shape. 

The present invention provides a fluid coupling 
comprising a first coupling member and a second cou- 
pling member each having a fluid channel, an annular 
40 gasket provided between the two coupling members, 
and a retainer for holding an outer periphery of the gas- 
ket to hold the gasket to one of the coupling members, 
the fluid coupling being characterized in that each of the 
coupling members is formed in an abutting end face 
45 thereof with a recessed portion for accommodating the 
gasket and the retainer therein, the recessed portion 
having a retainer holding hollow cylindrical portion 
formed centrally on a bottom surface thereof and pro- 
vided on an end face thereof with an annular projection 
so for clamping the gasket the gasket comprising a small 
portion and a large portion having a greater outside 
diameter than the small portion, the retainer being 
attached to the cylindrical portion of the coupling mem- 
ber with which the gasket small portion is in contact. 
55 With the fluid coupling of the invention, the retainer 
can be attached to either one of the first and second 
coupling members, so that the coupling members can 
be joined to each other without the necessity of distin- 
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guishing the male coupling member from the female 
coupling member. The retainer is attached to the cou- 
pling member with which the small portion of the gasket 
is in contact, whereby the gasket can be accurately 
positioned relative to the annular projection of this cou- 
pling member. The large portion of the gasket is fitted to 
the other coupling member in bearing contact therewith, 
so that even if the annular projection of the other cou- 
pling member shifts radially relative to the gasket, the 
annular projection is less likely to become released from 
the gasket end face in corresponding relation with the 
greater area of this gasket end face. This precludes the 
impairment of the sealing function. 

Preferably, the inner edge part of the end face of 
each cylindrical portion is adapted to come into intimate 
contact with the inner edge part of the end face of the 
gasket when the fluid coupling is completely tightened 
up. No cavity or clearance trapping a liquid then remains 
between each cylindrical portion and the gasket 

More preferably, the fluid coupling is so adapted 
that when the fluid coupling is completely tightened up. 
each annular projection is in pressing contact with the 
gasket end face, with the abutting end faces of the cou- 
pling members in contact with each other, each at a por- 
tion thereof radially outward of the recessed portion. 
When so designed, the fluid coupling as completely 
tightened up has an increased area of contact including 
the area of contact between the gasket and the coupling 
members plus the area of contact between the coupling 
members, consequently ensuring fluid-tightness even if 
subjected to an external bending force. 

More preferably, the end face of each cylindrical 
portion includes an inner flat face inward of the annular 
projection and an outer flat face outward of the annular 
projection, the inner flat face projecting beyond the 
outer flat face axially of the cylindrical portion, the inner 
flat face of each cylindrical portion being adapted to 
come into contact with the gasket end face before the 
abutting end faces of the coupling members come into 
. contact with each other at the radially outward portions. 
Preferably, each annular projection is positioned 
radially outward of the inner periphery of the cylindrical 
portion and has in section a contour comprising a circu- 
lar-arc portion extending radially outward from the end 
face of the cylindrical portion, and a straight portion con- 
tinuous with the circular-arc portion, the circular-arc por- 
tion having a center radially inward of a junction of the 
circular-arc portion and the straight portion, the straight 
portion being inclined at an angle of 30 to 60 degrees 
with respect to an axis of the cylindrical portion. When 
the screws for the coupling -members are tightened, the 
annular projection of each coupling member first 
presses the end face of the gasket opposed thereto, 
and the inner edge part of cylindrical portion end face of 
each coupling member comes into intimate contact with 
the inner edge part of the gasket end face to provide a 
seal. Although the gasket deforms most greatly at the 
position where the annular projection is provided, this 



position is not at the inner edge of the gasket end face 
but outward of the inner edge, so that the gasket portion 
deforming most greatly is outward of the inner edge 
Consequently, the inner peripheral portion of the gasket 
5 is unlikely to crease and will not permit deposition of 
dust or extraneous matter. The inclined straight portion 
included in the contour of the projection obviates the dif- 
ficulty to be encountered in removing the gasket when 
the fluid coupling is disassembled, if the contour 
10 includes an axially extending straight portion. Moreover, 
an alteration in the reaction to be perceived by the hand 
during tightening can be recognized more readily in this 
case than when the projection is in the form of a circular 
arc in its entirety. Thus, the projection of the specified 
15 contour has the respective advantages of the projection 
having a circular-arc contour only and the projection 
having an axially extending straight portion in its con- 
tour. If the inclination is smaller than 30 degrees, there 
arises the problem to be experienced with the axially 
20 extending straight portion, i.e. the drawback that the 
gasket is difficult to remove, whereas the inclination, if 
greater than 60 degrees, entails the drawback of the 
entirely circular-arc contour that an altered reaction is 
difficult to perceive. Accordingly, the inclination is prefer- 
25 ably 30 to 60 degrees, more preferably about 45 
degrees. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view partly broken away and show- 
ing an example of fluid control device having fluid 
couplings embodying the invention; 
FIG. 2 is an enlarged view in section of the fluid 
coupling shown in FIG. 1 ; 

FIG. 3 is an exploded perspective view showing a 
retainer and a gasket; 

FIG. 4 is a view showing the retainer with the gasket 
held thereto, as the retainer is seen from one side 
thereof having a coupling member holder; 
FIG. 5 is a view in section taken along the line 5-5 
in FIG. 4; 

FIG. 6 is a view in section taken along the line 6-5 
in FIG. 4; 

FIG. 7 is an enlarged view in section of the fluid 
coupling shown in FIG. 2 to illustrate a state of the 
coupling while it is being tightened up; 
FIG. 8 is an enlarged fragmentary view in section 
showing a projection of preferred shape when nuts 
are manually tightened; 

FIG. 9 is a view of the assembly of FIG. 8 as further 
tightened.up; and 

FIG. 10 is an enlarged view in section of a conven- 
tional fluid coupling. 

55 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the present invention will be 



30 



35 



40 



45 



50 



3 



EP 0 837 278 A1 



6 



described below with reference to the drawings. 

The terms "upper." "lower." "left" and "right" as 
herein used refer respectively to the upper, lower, left 
and right sides of FIG. 1 . The terms "upper and "lower 
are used for convenience of description; the illustrated 
device may be installed as turned upside down or in a 

lateral position. 

FIG 1 shows a fluid control device wherein retain- 
ers of the invention are used for fluid couplings. The 
device comprises, as arranged from left rightward. a 
fluid inlet portion 1 , first on-off valve 2. rnassftow control- 
ler (regulator) 3. second on-off valve 4 and fluid outlet 
portion 5. The first on-off valve 2 comprises a blocklike 
body 6 having a leftwardly opened inlet channel 42 and 
a rightwardly opened outlet channel 50. and an actuator 
7 for blocking or permitting communication between the 
two channels 42. 50. Similarly, the second on-offvalve 4 
comprises a blocklike body 8 having a leftwardly 
opened inlet channel 53 and a rightwaidly opened outlet 
channel 48. and an actuator 9 for blocking or permitting 
communication between the two channels 53, 48. 

The regulators is provided at the left and right sides 
of its lower end portion with left and right upper channel 
blocks 10. 1 1 as projected leftward and rightward. The 
left upper channel block 1 0 is formed with a downwardly 
opened inlet channel 51 in communication with an inlet 
channel (not shown) of the regulator 3. The right upper 
channel block 1 1 has a downwardly opened outlet chan- 
nel 54 in communication with an outlet channel (not 
shown) of the regulator 3. Although not shown, the 
channel blocks 10. 11 are fixed to the regulator 3 with 
screws driven in sideways. 

Left and right lower channel blocks 12, 13 are pro- 
vided beneath the left and right upper channel blocks 
10 11 respectively. The right face of the body 6 of the 
first on-off valve 2 is in contact with the left face of the 
left lower channel block 12. and the left face of the body 
8 of the second on-off valve 4 with the right face of the 
right lower channel block 13. 

The left lower channel block 12 is formed with an 
inlet channel 49 for holding the rightwardly opened out- 
let channel 50 of the first on-off vale 2 in communication 
with the downwardly opened inlet channel 51 of the left 
upper channel block 10. The right lower channel block 
13 has an outlet channel 52 for holding the downwardly 
opened outlet channel 54 of the right upper channel 
bkx* 11 in communication with the leftwardly opened 
inlet channel 53 of the second on-off valve 4. 

The body 6 of the first on-off valve 2 is joined to the 
left lower channel block 12 with screws 22 driven into 
the block 12 from the right side thereof. Similarly.-the 
body 8 of the second on-off valve 4 is joined to the nght 
lower channel block 13 with screws 22 driven into the 
block 13 from the left side thereof. Furthermore, the 
upper channel blocks 10. 1 1 are joined to the respective 
lower channel blocks 12. 13 with screws 23 driven in 
from above the blocks 10. 11. 

A fluid coupling 27 is provided at each of a plurality 



of locations. i.e.. between the body 6 of the first on-off 
valve 2 and the left lower channel block 12, between the 
body 8 of the second on-off valve 4 and the right lower 
channel block 13. between the upper channel blocks 10 
c 1 1 and the respective lower channel blocks 12. 13 ana 
between the regulator 3 and the left and right upper 
blocks 10. 11. _ 

With reference to FIG. 2. the fluid coupling 27 will 
be described which is provided between the left upper 
,o channel block (hereinafter referred to as the -first cou- 
pling member") 10 and the left lower channel block 
Oiereinafter referred to as the '"second coupling mem- 
ber") 12 having the inlet channels (fluid channels) 51. 
49, respectively. , _,, . . . ^ _ 

75 The fluid coupling 27, which is adapted to hold the 
joint of the first and second coupling members 10, 12 
fluid-tight, comprises abutting end faces of these mem- 
bers 10 12 which are so shaped as will be described 
below, an annular gasket 32 interposed between the 
20 two coupling members 10. 12. a retainer 33 holding frie 
outer periphery of the gasket 32 for holding the gasket 
32 to the f irst coupling member 1 0 according to the illus- 
trated embodiment and screw means 23 for fastening 
the two coupling members 10. 12 together. 
25 The first and second coupling members 1 0. 12 are 
formed in their abutting end faces with respective gas- 
ket accommodating portions 34. 35 which are recessed 
by approximately one-half of the thickness of the gasket 
32 respectively from reference faces 10a, 12a each 
so included in the corresponding end face and projecting 
most greatly therefrom, and with respective retainer 
accommodating annular recessed portions 36. 37 dis- 
posed around the recessed portions 34. 35 and having 
a deeper bottom face than the portions 34. 35. The gas- 
35 ket accommodating recessed portions 34. 35 are 
formed on their bottom surfaces with respective -annitar 
projections 38. 39 for clamping the gasket 32 The first 
and second coupling members 10. 12 are identical in 
shape with respect to these recessed portions 34. 35 
40 retainer accommodating recessed portions 36. 37 and 
annular projections 38. 39. The bottom surface of each 
recessed portion 34 (35) and the inner peripheral sur- 
face of each recessed portion 36 (37) form a retainer 
holding hollow cylindrical portion 14 (15) which has the 
45 gasket clamping annular projection 38 (39) at its pro- 
jecting end. The bottom surface of the gasket accom- 
modating recessed portion 34 (35). i.e.. the end surface 
of the cylindrical portion 14 (15), is divided into an inner 
flat face 81 (82) positioned radially inwardly of the annu- 
so . far projection 38 (39) and approximately perpendicular 
to the axis of the channel portion S i shown in FIG.2, 
"and an outer flat face 83. (84) positioned radially out- 
wardly of the annular projection 38 (39) and approxi- 
mately perpendicular to the axial direction. The inner 
55 flat face 81 (82) is slightly (about 0 02 mm] (projected 
beyond the outer flat face 83 (84) axially of the channel 

portion 51. , . 

The gasket 32 is made of stainless steel, has an 
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inside diameter equal to the diameter of the channels 
51 49 of the coupling members 1 0, 1 2 and comprises a 
small portion 61 and a large portion 62 having a larger 
outside diameter than the small portion 61 . 

The retainer 33 is made from stainless steel as an 
integral piece. As shown in greater detail in FIGS. 3 to 6, 
the retainer 33 comprises a ring 71 serving as a skele- 
ton a gasket holder 72 for holding the outer periphery of 
the gasket 32, a coupling member holder 73 for holding 
an end portion of the first coupling member 10. and a 
handle 74 for permitting fingers to hold the retainer with 
ease. 

The ring 71 is L-shaped in section and so adapted 
as not to deform diametricaJly when held by a force of 

f '" 9 The gasket holder 72 comprises four gasket holding 
claws 72a projecting radially inward from the inner 
periphery of the ring 71 and equidistantly spaced apart 
along the ring. Each of the daws 72a is slightly resilient 
and has an axially bent inner end, and the inner surface 
of the bent portion 72b is adapted to elastically press 
the outer periphery of the small portion 61 of the gasket 
32 whereby the gasket 32 is prevented from moving 
inside the retainer 33 radially and axially thereof. When 
the gasket 32 is fitted into the retainer 33, the large por- 
tion 62 of the gasket 32 beers against the holding claws 
72a and is thereby retained in position. This eliminates 
the likelihood of the gasket 32 slipping off the retainer 
33 

The coupling member holder 73 comprises two 
coupling member holding lugs 73a radially extending 
from the inner ends of two edge portions 71a opposed 
to each other and radially inwardly projecting from the 
inner periphery of the ring 71. Each of the holding lugs 
73a is larger than the gasket holding claw 72a and posi- 
tioned between the adjacent two daws 72a. with a small 
clearance formed between the lug and each daw. The 
two lugs 73a, which are slightly resilient elastically hold 
therebetween the outer periphery of the retainer holding 
cylindrical portion 14 of the first coupling member 10, 
whereby the retainer 33 is held to the first coupling 
member 10. 

The handle 74 comprises two handle pieces 74a 
each formed on the ring 71 at the outer periphery of the 
portion thereof provided with the holding lug 73a and 
projeding in an axial direction opposite to the lug 73a. 

When the two handle pieces 74a are held with fin- 
gers and forced radially inward, the force deforms each 
holding lug 73a radially outward as supported at the 
portion of the ring 71 at the jundion of the lug 73a and 
the handle piece 74a. Thus, the lugs 73a are opened, 
permitting the retainer 33 to be attached to the coupling 
member 10 with ease. When the handle pieces 74a are 
released from the fingers after the retainer 33 is 
attached to the coupling member 1 0, the lugs 73a return 
to the original state, elastically holding the cylindncal 
portion 14 of the coupling member 10. When the elastic 
force is given an appropriate value, the coupling mem- 



ber 10 can be effectively held. 

FIG. 2 shows the first and second coupling mem- 
bers 10. 12 as fastened together by manually tightening 
up the screws 23 for these members. In this state, the 
5 gasket clamping annular projedions 38. 39 only are in 
bearing contad with the gasket 32. with a clearance 
remaining between each end face of the gasket 32 and 
the inner flat face 81 (82). opposed thereto, of the 
recessed portion 34 (35) of the coupling member 10 
10 (12). as wen as between the reference faces 10a. 12aof 
abutting end faces of the two coupling members 10, 12. 
The dearance between each gasket and face and ttie 

inner flat face 81 (82) opposed thereto is 0.1 mm, and 
the dearance between the reference faces 10a. 12a is 
T5 0 22 mm. Accordingly, when the screws are tightened 
with a spanner from the state shown in FIG. 2, the inner 
flat face: 81, 82 first come into contad with the respec- 
tive end faces of the gasket 32. whereupon the gradient 
of the tightening torque alters to give a perceivable reac- 
zo tion to the hand. FIG. 7 shows this state. In this state, a 
clearance still remains between the reference faces 
10a 12a of the two coupling members 10. 12 as seen in 
FIG. 7. The reference faces 10a. 12a come into contact 
with each other when the screws 23 are further tight- 
25 ened up. The variation in the gradient of the tightening 
torque occurring at this time can be made greater than 
the variation in the gradient of the tightening torque pro- 
duced upon the inner flat faces 81, 82 of the gasket 
accommodating recessed portions 34, 35 coming into 
so contad with the respedive end faces of the gasket 32, 
by giving a greater area to the reference faces 10a, 12a 
than to the inner flat faces 81, 82. The reference faces 
10a. 1 2a of abutting end faces of the coupling members 
10 12 then ad as a stopper, preventing further tighten- 
as ing. Further the increase of the stopper area results in 
enhanced flexural strength. Even in this state, there 
remains a clearance of 0.01 mm between the outer flat 
face 83 (84) of the gasket accommodating recessed 
portion 34 (35) of the coupling member 10 (12) and 
ao each gasket end face The proper tightening range is 
from the position where the inner flat faces 81 . 82 come 
into contad with the respective faces of the gasket 32 to 
the position where the reference faces 10a, 12a come 
into contad with each other. 
45 With the fluid coupling 27 described, the retainer 33 
is capable of holding either one of the first and second 
coupling members 10. 12. so that in assembling the 
fluid control device shown in FIG. 1. the components 3, 
6 8 10 11, 12. 13 can be joined or connected to one 
so another'regardless of whether the abutting end face of 
each component is of the male type-or.female type. The 
" retainer 33 is adapted to hoKf the retainer holding cylin- 
drical portion 14 of the first coupling member 10 with 
which the small portion 61 of the gasket 32 is in contad, 
55 whereby the gasket 32 can be accurately positioned in 
place relative to the gasket clamping projection 38 of 
the first coupling member. It is likely that the coupling 
members 10. 12 will shift relative to each other in a 
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direction perpendicular to the axis (misalignment of 
their axes) when the screws 23 are tightened, shifting 
the gasket clamping projection 39 of the second cou- 
pling member 12 relative to the gasket 32, whereas the 
large portion 62 of the gasket 32 is adapted for contact s 
with the second coupling member 12. and the projecting 
39 is less likely to become released from the gasket end 
face 32 which has a larger area, even in the event of 
such shifting, consequently preventing impairment of 
the seal due to shifting or displacement The deforma- w 
tion of the gasket 32 occumng when the fluid coupling 
27 is tightened up is absorbed by the deformation of the 
four gasket holding claws 72a. with the result that the 
coupling member holder 73 remains unaffected, effec- 
tively holding the retainer 33 to the coupling member 10 75 
without impairment. These effects are sustained also 
when the fluid coupling 27 as disassembled is assem- 
bled again to assure the coupling of the sealing func- 
tion. 

The number of daws 72a. lugs 73a or handle 20 
pieces 74a in the foregoing embodiment is not limited to 
the number mentioned. 

FIGS 8 and 9 show gasket clamping annular pro- 
jections 108, 109 of preferred shape for use in the fluid 
coupling of the invention. In section, each of the annular ss 
projections 108. 109 has a contour which comprises a 
circular-arc portion 108b (109b) radially extending from 
the inner flat face 81 (82) of each coupling member 10 
(12) end a straight portion 108a (109a) connecting the 
circular-arc portion 108b (109b) to the outer flat face 83 30 
(84) included in the abutting end face of each coupling 
member 10 (12). The circular arc of the portion 108b 
(109b) is cantered about a point positioned radially 
inward of the junction of the circular-arc portion 108b 
(109b) and the straight portion 108a (109a). The ss 
straight portion 108a (109a) is inclined at an angle of 45 
degrees with respect to the axis of the cylindrical portion 

U ^RG 8 shows the coupling on an enlarged scale 
when the screws 23 are manually tightened. As the 40 
screws 23 are tightened, the extremity of each annular 
projection 108 (109) first comes into contact with the 
end face of the gasket 32 opposed thereto as seen in 
the drawing. At this time, an inner clearance G1 is 
present between the inner flat face 81 (82) of each cou- « 
pling member 10 (12) and the gasket end face opposed 
thereto and an outer clearance G2 greater than the 
clearance G1 is present between the outer flat face 83 
(84) of each coupling member 10 (12) and the gasket 
end face: Furthermore, a still greater clearance -03 is so 
. present between the reference faces. 1 0a, 12a of abut- 
ting end faces of the coupling members 10. 12. Thus. 
G1 < G2 < G3. As the screws 32 manually tightened are 
further tightened with a spanner or the like, the gasket 
32 deforms, reducing the inner clearance G1 to zero ss 
first as seen in FIG 9. The outer clearance G2 is not 
zero at this time. When the screws are properly tight- 
ened the outer clearance G2 diminishes also to zero, 



with the inner flat faces 81 . 82 in intimate contact with 
the inner edge parts of the respective end faces of the 
gasket 32 and with the inner peripheries of the coupling 
members 10. 12 approximately flush with the inner 
periphery of the gasket 32. As a result, a clearance or 
cavity that would trap a liquid no longer remains. The 
clearance G3 between the reference faces 10a, 12a of 
abutting end faces of the coupling members 10, 12 has 
not diminished to zero even et this time. When the 
screws are further tightened up, this clearance G3 
reduces to zero, offering greatly increased resistance to 
tightening to prevent overtightening. 

Although the gasket 32 deforms most greatly at the 
position where each annular projection 108 (109) is pro- 
vided this position is not at the inner edge of the gasket 
end face but outward of the inner edge, so that the gas- 
ket portion deforming most greatly is outward of the 
inner edge. Consequently, the inner peripheral portion 
of the gasket is unlikely to crease and will not permit 
deposition of dust or extraneous matter. 

The gasket 32 and the annular projections 108, 109 
are so dimensioned that when the tightening torque has 
reached a proper value, the clearances G1 . G2 between 
the gasket 32 and the inner and outer flat faces 81 , 82 
and 83 84 disappear. For example, the height of each 
annul* projection 108 (109) from the inner flat face 81 
(82) is 0 1 mm. the radius of the circular arc is 0.5 mm. 
and the outerflat face 83 (84) is recessed from the inner 
flat face 81 (82) by 0.02 mm. 

With the annular projection 108 (109) having the 
straight portion 108a (109a) which is inclined with 
respect to the axial direction, the tightening torque 
markedly increases relative to the angle of rotation of 
the screw 23 upon the outerflat face 83 (84) coming into 
contact with the gasket 32. with the result that the 
worker can manifestly recognize the variation m the 
toraue, i.e.. alteration in the reaction. On the other hand, 
when the contour of the annular projection in section is 
circular arc and has no straight portion, the tightening 
torque increases at an approximately constant rate rel- 
ative to the angle of rotation of the screw, and it is diffi- 
cult to perceive an alteration in the reaction. Thus, the 
annular projection 108 (109) having the inclined straight 
portion 108a (109a) is more advantageous than other- 
wise in that the completion of tightening can be recog- 
nized from an alteration in the reaction perceived. In the 
case of an annular projection having a straight portion 
extending in the axial direction, axially shitting the gas- 
ket 32 relative to the coupling member 10 (12) involves 
a great frictional force. This gives rise to the problem 
that gasket 32 is difficult to remove from the coupling 
members 10, 12 in disassembling the couplingrln cap-- 
trast the annular projection 108 (109) having the axially 
inclined straight portion 108a (109a) is generally eqiuv- 
alent to the annular projection wrth a circular-arc con- 
tour having no straight portion and is completely free of 
the problem that the gasket 32 is difficult to remove from 
the coupling member 10 (12) in disassembling the cou- 
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pling The projection 108 (10) of the coupling shown in 
FIGS 8 and 9 therefore has the respective advantages 
of the projection having a circular-arc portion only and 
the projection having an axially extending straight por- 
tion, and is optimized in configuration. 

Claims 

1 A fluid coupling comprising a first coupling member 
and a second coupling member each having a fluid 
channel, an annular gasket provided between the 
two coupling members, and a retainer for holding 
an outer periphery of the gasket to hold the gasket 
to one of the coupling members, the fluid coupling 
being characterized in that each of the coupling 
members is formed in an abutting end face thereof 
with a recessed portion for accommodating the 
gasket and the retainer therein, the recessed por- 
tion having a retainer holding hollow cylindrical por- 
tion formed centrally on a bottom surface thereof 
and provided on an end face thereof with an annu- 
lar projection for clamping the gasket, the gasket 
comprising a small portion and a large portion hav- 
ing a greater outside diameter than the small por- 
tion, the retainer being attached to the cylindrical 
portion of the coupling member with which the gas- 
ket small portion is in contact 

2 A fluid coupling according to claim 1 wherein an 
inner edge part of the end face of each cylindrical 
portion comes into intimate contact with an inner 
edge part of an end face of the gasket when the 
fluid coupling is completely tightened up. 

3 A fluid coupling according to daim 2 wherein when 
the fluid coupling is completely tightened up. each 
annular projection is in pressing contact with the 
gasket end face, and the abutting end faces of the 
coupling members is in contact with each other, 
each at a portion thereof radially outward of the 
recessed portion. 

4 A fluid coupling according to claim 3 wherein the 
end face of each cylindrical portion includes an 
inner flat face inward of the annular projection and 
an outer flat face outward of the annular projection, 
the inner fiat face projecting beyond the outer flat 
face axially of the cylindrical portion, the inner flat 
face of each cylindrical portion being adapted to 
come into contact with the gasket end face before 
the abutting end faces of the coupling members 
come into contact with each other at the radially 
outward portions. 

5 A fluid coupling according to claim 2 wherein each 55 
annular projection is positioned radially outward of 
an inner periphery of the cylindrical portion and has 
in section a contour comprising a circular-arc por- 
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tion extending radially outward from the end face of 
the cylindrical portion, and a straight portion contin- 
uous with the circular-arc portion, the circular-arc 
portion having a center radially inward of a junction 
of the circular-arc portion and the straght portion 
the straight portion being inclined at an angle of 30 
to 60 degrees with respect to an axis of the cylindri- 
cal portion. 
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